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As the price of the personal computer is getting
more and more attractive and many people begin to
recognize the convenience and effectiveness of using
computers, the revolution of computerization in office
will soon break out. However, a major problem forseen in
this process is the imbalance between the rapid growth
of the application of personal computer in the business
firms and the support of the management information
system for small personal computer system. The multi-
data-base given rise from the distribution of small
personal computers in different departments poses a
serious problem of system coordination and information
control. Also the varieties of the application software
in the market for data-base management would further
complicate the decision process in selecting the
appropriate information system.
We begin our analysis by looking into the
differences between centralized management information
system and distributed management information system,
with emphasis on their applicability to the small
business companies. Application software for multi-data-
base management will be discussed and a new concept
focusing on the remedies for the problems identified will
be proposed. Different aspects of the information
processing demands of a department in a company will be
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investigated and problems on the inter-departmental
communication are highlighted. The circulation disk,
which contains the information to be exchanged among
departments and is to be refreshed every working day,
will play the major role in the mechanism of linking up
the data bases of diff_erent departments. A methodology
in developing the content and format of the circulation
disk is therefore essential- and an iterative approach
which is carefully designed to be structured on the
generality of a company is presented.
To illustrate the methodology more thoroughly, the
approach developed in this research i.s applied to a
fictitious trading company. It indicates how an
effective management information system can be achieved
by means of the methodology we have put forward. A trial
run on the IBM PC is also performed to demonstrate the
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1CHAPTER 1
USE OF PERSONAL COHPUTER IN
MANAGEMENT INFORMATION SYSTEM
Introduction
In the past decade, when people talked about
computers, one would usually think of those big
mainframes or the mini-computers. However, as the
technology evolves, small business computer is introduced
and suddenly it gains popularity everywhere. With the
price of the small computer getting more and more
competitive and the supporting software greatly
developed, people nowadays would undoubtedly consider to
acquire the personal computer for the business use.
As autonomy is now a widely accepted principle in
management, many companies would turn to allocate
computers to every sizable department to help expedite
data processing. Since generally it is easier for a firm
to appropriate a relatively small amount of money to.
purchase the personal computer than to allocate a large
sum of money for the installation of mainframes or mini-
computers, the personal computers would definitely look
more favourable to the business firms.
However, people are not quite aware of the problems
arising from this kind of setup. One of the major
problems is in the multi-data-base which is introduced
when two or more computers are installed in one company
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but are under the control of different departments. The
coordination among the departments and the access to the
other data bases can be a big hindrance for the
information system to wort smoothly and effectively.
Another problem is that the senior management will
be isolated from the information system. Since every
department would eventually have its own discretion on
running the individual computer, the management would
soon lose track of the operation of the departments
unless some form of information system is provided as
a remedy.
And worst of all, the senior management would often
misunderstand that with the installation of the small
computers and the handy access to the application
software in the market, the individual department may
manage its own data base without any significant
difficulty and the general prerequisites of management
information system are not even considered.
However, the multi-data-base MIS for the small
computers is more complicated than that of the big
single-data-base system in the sense of the varieties of
problems because of. the additional requirements to link
up the other data-bases. Following is our research on
this topic and the application software in the data-base
manaemennt system will also he investigated.
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Use of. Computer in MIS
With tile, advent of the Management Information
System (MIS) concept in the 1960s, the trend has been to
large, integrated systems with common data base ail(i a
centralized structure. This bars many of the smaller
firms from acquiring the information system at reasonable
cost. However, the rapid progress in inexpensive micro-
computer is now making computer usage possible in the
smaller business. This is an important development in
allowing small business to acquire the necessary
information and compete more equitably with the large
ones.
One problem associated with the entry of the
microcomputer into the small business is personal
expertise. In big business with big computers, the
organization can afford to hire one or more persons to
install, operate and maintain the computer. In a small
business, hiring new people is often not possible. To
tackle this problem, simple business software are
developed nowadays to enable the nonprofessionals to
master the microcomputer facilities.
Alternative Information System Structure
There are a number of alternatives available to the
system analyst for structuring the information systems.
These alternatives range from a completely centralized
system to a distributed system, with an almost infinite
number of combination in between.
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Centralized Systems
In a centralized system all data processing
activities are done at one processing centre. Remote
users are serviced via data communication channels betweE
then and the centre.
This single data base centralized system i
characterized by a large host CPU connected to a number
of local and remote iterative terminals with a star
structure. There is extensive cross referencing of datc-
elements to provide timely and relevant information.
Following are the advantages of a centralizec
system 1:-
(1) Reduction of redundancy and duplication of files.
(2) Increased standardization.
(3) Better security and control.
(4) Minimizing the possibility of errors.
(5) Permit the instantaneous simultaneous updating of
files.
(6) Potential for economy of scale.
(7) Better opportunities for recruiting skilled
personnels.
(8) Provision of more timely and relevant information.
(9) Access to different levels of information is
available to top management.
(10) Maintain objectivity and treat processing on an
1
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(11) Probable opportunity for better overall evaluation
of projects.
Notwithstanding the advantages cited above, the
disadvantages of the centralized system are as follows1:-
(1) Require cooperation from all levels of management.
(2) Sophisticated equipment.
(3) Down time can be catastrophic.
(4) Cost of development is high.
(5) Modifications are difficult because of monolithic
design.
(6) Technically and financially risky.
(7) User's information requirment may be dictated by
computer specialists.
(8) Communication problems between users and computer
specialists.
Distributed Systems
Unlike the centralized systems, the distributed
system is modular in nature. It is arranged in such a
manner that a system of islands of information is formed.
The basic aim of the distributed system is to
establish relatively independent subsystems that are
however tied together in the organization via
communication interfaces. The system is briefly a
network of subsystems located at the areas of need
throughout the organization.




department manager responsible for manipulating and
attaining its own data base requirement. There is,
however, a degree of cross referencing of data element
between one another. The job of data base design in this
respect is to coordinate and interrelate common data
base.
Following are the advantages of a distributed
system1:-
(1) Cost effectiveness increasingly evident.
(2) Reduction of overall system costs.
(3) More easily modified to suit different situations.
(4) Security, backup, recovery and control are handled
easily.
(5) Require relatively simple programming and
technology.
(6) Little waste in capacity of the system.
(7) Simpler to process data.
(8) System growth is less disruptive.
(9) Create natural checkpoints.
On the other hand., the disadvantages of a
distributed system are as follows2:-
(1) Considerable reduction in online interrogation.
(2) Extracting data from different files may be
difficult.
(3) Inconsistencies may creep into the system.
(4) Coordination of activities can be more difficult.
(5) Hore skilled staff.required.
(6) More duplication of data.




(7) More channels of communication.
(8) Goal congruence may be weakened.
(9) Information may be withheld or biased.
Choices of Data Processing System
Both the centralized and distributed systems have
their merits and demerits, consideration of which system
to select for. an organization will depend very much on
the setup of the organization, resources availability
and the extent of information processing required.
Nevertheless, a primary objective in information
processing will be to acquire as much information as
possible in the most economic way. In this respect,
distributed information system stands out at a much
superior position.
The distributed information system will discard the
expensive mainframe, only minicomputers are required at
the individual centres. With the development of low cost
powerful microcomputer and emerging softwares nowadays,
the distributed information system will undoubtedly be
favoured. This trend will be most obvious when a small
size company starts to build up its own management
information system.
However, difficulties will be encountered when a
distributed network is being developed.
Difficulties in Developing a Distributed Network
A microcomputer. distributed network can be
established by connecting a number of microcomputers
with telephone lines. I'1odems will be required for the
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network connection. Once connected, the system will be
somewhat. inflexible as relocation of the computer
station, if not impossible, will incur additional
expense.
Another drawback is that if the distributed network
operates on areal--time basis, data processing will be
sequential and the delay in operation in one station will
hold up the whole data processing line. The required
information cannot be made available in good time.
As the present development of microcomputer will
definitely enhance the usage of distributed system,
solutions would necessarily and preferrably be devised to
combat the aforesaid handicaps.
9CHAPTER 2
DATA BASE MANAGEMENT SYSTEMS
Overview
Data base management systems are large, complex
software packages that are written in languages such as
BASIC, COBOL, FORTRAN or PL/M, etc. They will give non-
programmers relatively powerful command without having to
be introduced by a progrommer or some other technically
proficient computer intermediaries. Specifically, the
DBMS provides users with a set of language command for
the explicit purpose of accessing information from data
base. To the users of the DBMS, most of the internal
operations and data structure are transparent, i.e., the
users do not need to be concerned with the physical
appearance of data, its physical storage locations and
other technicalities.
Conceptually, a data base management system
integrates the data and makes it much easier to get
useful information from the records rather than just
reams of data. Data is monitored and manipulated by the
DBMS, to produce the required information in a soft or
hard-copy report format.
Main Features of a Data Base Management System
Generally, the software for- the data base management
system available in the market would provide the
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following main features:-
- Capability to edit and search
Usually a data base management system would provide
facilities to help the user in formatting the data to be
entered into the system. Fields and records in the file
would effectively look transparent to the user, and it is
very convenient to change or refresh the information by
using only a few commands. Also, the systein, would
provide some instruments to expedite the process of
searching for the data desired. The only demand on the
user is just to define the criterion of the
information required.
- Automatic report generation
Besides the advantages of easy editing and effective
searching of data, the major benefit of using data base
management system resides in the ability to process the
data into the information desired. Usually a good data
base management system would provide some instruments
to convert the intention of the user into the form of
language which the machine can understand. This may
save the user from actually performing the technical
programming which is a significant barrier to most of
the users. However, the intelligence equipped into the
system for different packages of software in the market
varies a lot and therefore it may be served as a major
index in determining the quality of a specific
software in the data base management system.
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A Review of DB 1S in the market
Despite of the fact that we have one through
several packages of DBI'LS, we are unable to identify one
system which can support our application i n the later
phase of our research.
The systems we have investigated are:-
- DI3 Master of Stoneware
DBASE II of Stoneware
DBASE of Quickcode
- VisiCalc of Software Arts
Although all of these systems are well designed and
structured, they are all deficient in some aspects when
applied to a multi-data-base system. Some of them do not
provide any facilities to expand the data base once after
it is established, and some of them are not efficient in
searching for information required. As for the report
programming, it would be a tedious process for the user
to get acquainted with the instructions provided and the
rules imposed. And worst of all, one of the packages in
the above even has no support to the automatic
generation of reports.
Although it would be illogical to disprove the
applicability of a system if we have not gone through a
laborious study and comprehensive evaluation of the
software, yet it would be quite unwise to move any
further if the system is not going to provide the
features which are believed to be crucial to the
application. Therefore, we have considered it necessary
to develop a software of our own which will incorporate
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the necessary features and functions.
The Problems of a Distributed Information System
Data base management system is ideal for the
information processing for any organization. Working
on a centralized system, there will be no -problems
encountered and timely information will be made available
when needed.
However, for the application in a distributed
network, a few problems will surface.
Firstly, the multi-data-base used in various
department are under the jurisdiction of the individual
departmental manager. The data structure may be
incompatible and uncoordinated. This makes cross
referencing and data communication impossible and render
the DBMS completely useless.
Secondly, data transfer from one department to the
other will not be immediate. It is evident that changes
in the data base of one department in any time of the day
will not be made available to the other departments
immediately. The data base will at the shortest time be
transmitted to the others for their files updating in the
next day. If there are some loophole in the
communication system, it may even get worse.
Thirdly, close cooperation will be required for the
successful operation of the DBMS since output from one
department will become the input for the others. It
should be endeavoured to ensure that no biased
information are transmitted or vital information be held
up.
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Fourthly, the information and data are widely
dispersed and held within the different department. The
management may at times have no access to the summary
reports in good time and decision makings be greatly
affected.
Fifthly, data and information security may pose a
great problem as they are widely dispersed and management
does not have an effective and efficient control on data
transfers.
All the problems envisaged can be solved if we can
devlope a different kind of data base software( a new
DBASI?) and a new approach to the multi-data-base system.





Although the complexity and compactness of the small
inult-data-base system are not comparable to those large
centralized data-base, the varieties of problems and
considerations in setting up the system are by no means
trivial. Connection with other data-bases, coordination
of system design and control of information flow are the
major obstacles to be solved. Following are the findings
and the preliminary solution which is believed to be
adequate and applicable to the small companies generally.
Scope of Investigation
In the daily operation of a department, various
processing demands would play an important role it
determining the structure and the accessing mechanism of
the information system. In order to have an overview of
the basic necessities for the data processing in a
department, an investigation on the demands on a data-
base for a typical department is essential.
15
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Fig 1-- Various demands on a data base
Internal transaction requirements--
These are all the daily routine transactions in
which the individual department is involved, such as
payroll recording in accounting department, pricing of
products in sales department or stock auditing in stock
control department. All these activities require no
inputs from the external bodies and depend solely on the
resources within the department. Autonomy prevails in
these kinds of process in which we are not interested.
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Routine summary report to department manager on daily
activities--
Actually this is a discretionary demaIId to the
system. During the daily operation, the department
manager may feel he is unable to monitor the document
flow because of too much transaction involved and he may
wish to have a daily report to summarize the key
operations in the whole day such that it would not be too
late for him to take remedial action. The requirement
would depend on the judgement and the management style of
the department manager. Although this is a very real
demand in real life, it would not be given much
attention here since it has nothing to do with the
inter-departmental communication.
External events demanding response--
These mainly come from the external bodies and are
the stimulus to.the department demanding for response in
a short time. Sales order to the stock control
department for delivery of goods or cost variation
instruction to the sales department for adjustment in
pricing falls into this category. It would require the
efforts from the departments concerned to work out a
mutually accepted way to yield the most effective
communication channel. What is the best solution would
depend on the situation in reality. Our proposed
HIS concept will take this into consideration.
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Demand for summary report to senior management--
It is essential that every MIS should provide a
daily summary report to the senior management for
reference and it would be one of the major functions
which is considered to be crucial to the management.
This would be included in our analysis.
Linkage with other data base--
Since every department would often need the inputs
from the other departments to complete the processing of
documents, it is quite natural that some of the
departments may wish to have a duplication of a portion
of the data bases in the other departments. Therefore,
it poses a question of finding an efficient way of
communicating the changes originated in the department
holding the master file to the other departments
concerned at a reasonable delay of time. Since the
relationship among departments in the organization can be
very complicated, a systematic and iterative method
should be developed to guarantee that all departments may
get the most updated information for its daily
operations. This would be the major interest of our
investigation.
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Circulation Disk As The Media For. Communication
The circulation disk is the main device in our
proposal to bridge the information gap. Physically it is
a disk containing three major types of informations which
are the crucial inputs to various departments, namely:-
i) Type 1-- Instructions for data-base update, such
as variation report.
ii) Type 2-- Orders to be processed, such as sales
orders.
iii) Type 3-- Contingencies resulting from external










Fig 2-- The Role. of Circulation Disk
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Fig 3-- Concept of Operation of the System
Figure 3 shows the concept of the operation of our
system. It describes the events happening in one working
day. We may start the description from the beginning
of the day, 9 am. The data bases of various departments
would be very different at that time because of the
transactions in the previous day, and it would be
necessary to rectify all these discrepancies among the
data bases of different departments before any operations
tri a y proceed.
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Phase I-- Data base update
Instructions for data base update contained in the
circulation disk would help eliminate thhe information
lags ar:nondepartments. This is the first thine each
department should perform at the beginning of each day.
Phase II-- Data processing
Informations of type 2 and type 3 in the circulation
disk would come into the picture during this phase and
normal operations of the daily routine processes in the
individual department will also take place. records and
files in the data base of each department begin to change
and finally, at the end of this phase, the difference
will be at its extremes. I-lost of the time in the day
would fall into this phase since almost all activities
relating to the operations of the company would cause the
data base to change.
Phase III-- Data base review
Finally all activities should come to an end and
every department should have a review on the changes of
the data base at the end of the day. The alterations in
the data base made during the day which would affect the
other departments should he collected and summarized into
a variation report, which in turn would be copied into
the circulation disk for the operation in next day. Also
other informations such as sales orders and backorders
( type 2 and type 3 :int-orrnation) which should be passed
to the other departments are posted to the disk.
21
Same process Will be reppeated irl the next day and
resultantly the document f low may be ma-do automatic whi le




As the conventional DBASE programs available in the
market are deficient in certain aspects when applied to
the personal computer based MIS, a new DBASE concept
which is to be extended to cover the operation of the
multi-data-base should be developed. As the features of
the software have not been standardized, we then have to
define our own features and put it into implementation.
Although not all parts of our intent have been
implemented, the software is proved to be a very useful
tool when more than one data file is required to be
processed at one time. We will attempt to use this
software as a major tool in the multi-data-base NIS
throughout the rest of our research. For reference, a
listing of the software and a description on the commands
provided are attached at the appendix. It is written in
BASIC language and can be operated on the IBM PC.
As for the features of the system, the DBASE
software would provide the following in addition to the
normal functions( such as data editing and file
management):-
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- Capability to handle multi-data-base system
Conceptually two data bases are two different
collection of data resident in different locations.
However, in reality, whatever system may har le tw
different files in different disk drives may be regardec
as having the capability to handle riulti -data- base
system. In our sof tivrare, we can even specify tlhre, E
different files as input to the processing system, which
is quite adequate in the usual application.
- Capability of information sorting
Capability to open three files at one time alone i.
not sufficient to make the system work since it is still
unable to relate the data from different files to each
other for processing. The new DBASE software is equipped
with this capability to sort out those related
information provided a unique system of reference is
employed. The reference system may vary from a product
code in inventory processing to a sales order number in
sales activity. The "define-row" function as described
in the appendix plays the major role in these kinds of
data sorting.
-Multiple mathematical operations in one statement
One of the major drawbacks in the DBMS software
available in the market is that only one mathematical
operation is allowed in. one statement and that is quite
inefficient in programming the report. The new software
will not impose any restrictions on the number of
mathematical operation as well as number of fields of
data allowed to be processed in one step. T h at wou1d
m alee the report p r o g r a in n i n g a n e a s y t a s k.
- User friendliness emphasized
A nothcr m aj o r draw b ack of t h e exis t i n g DB US
software is that it requires lots of effort from the user
to get acq u a i. n t e d wit h t h e p r o g r a m rn i n g of the report
generator. One of the philosophy in developing our new
DBASE software is that the report programming should be
made as easy as writing a simple mathematical expression.
Once the user has structured his report format and
determined the field content, programming of report is
just an easy job to copy his intent to the computer.
Although a few instructions have to be learnt, the demand
on the efforts from the user is greatly reduced.
The Structure of the New DBASE Software
The program may be divided into nine major parts,
and each of them has a specific function of its own:-
1- Setting up of a file
2- Data searching in a file
3- Deletion of records
4- Extension of file content
5- Modification of records
6- Listing of files
7- Report formattin g mechanism
8- Automatic report program generation
9- Data sorting
Data in the fi1e are entered and arranged in a tab1c
for in, wit h r o w s as the records and columns as fields. In
24
principle, there should be a lot of rooms for the number
of: f iel ds to he stored in one record because the pro gram
itself does not impose any limits to the number of
columns in the table. However, the width of the screen
of the monitor would be the physical boundary of the
table since anything going beyond that would be displayed
at the next line, which is undesirable for a table. Data
may be accessed and processed from different files and at
most three files may be handled at one time. Moreover,
in order to conserve memory, overlay technique is
employed in the program and each time only one of the
nine modules would be loaded into the computer for
processing, leaving the other eight inactive programs
resident in the diskette for standby.
The most critical part of the program will be in the
automatic mechanism in generating report program. Unlike
many other DBMS programs, this new DBASE has the
intelligence to turn the intention of the user into a
software by using a series of specific rules to compile
the instructions entered by the user to the form of BASIC




METHODOLOGY IN DEVELOPING THE MULTI-DATA-EASE MIS
Since the circulation disk plays the mo s t vital role 
in our system, it. is quite natural that the methodology 
derived below will be an iterative process to sort out 
the most critical information for the inter-departmental 
communications and to collect these data to form the 
1 i 1es for the circulation disk, A 1 1 n o u g h c ompan ies may 
differ in size and structure, the procedure in analyzing 
the information system is believed to be more or less the 
same .
System E valuation
The first step would begin by exploring the system 
under investigation, understanding the organization and 
relating all events happened between departments to the 
communication network. During this process, a document 
flow chart highlighting the main operations of the 
company will be generated a n d this .serves as the m a i n 
basis of our analysis. In addition, requirements from 
tine management should also be considered and weaknesses
of the present information system should be identified.
Conse q u e n 11 y a list o f o b j e c t i v e s o f t h e n e w M IS s It o u 1 d
be prep a r e d and [nut for w ard t o the m a n a g e m e n t for
d iscus s io n , f e odba c k a n d a pp r o v a 1 .
Detail Operation Design of Each Department
T h e s e c o n d s t e p w o u 1. d c o n c. c n t r a t e o n the i n d i v i ti u a i 
(IcpartLient . The daily operation and the function of the 
department are analyzed and the process of the internal 
document flow w i 1 ]. b e i n v e s t i g a t e d . Moreover , m a i n
activities highlighted in the first step should now 
receive the most: attention and the corresponding actions 
to be taken in the departmen t for supporting the main 
activities are closely analyzed. System flow chart would 
be helpful in summing up the description.
Generally three aspects of inputs should be
considered : -








Fig A Various T y p e s of Inputs T o T h e D a t a B a s e
hxternal events— This includes only 111 o s e events comin:
from outside o E the conpan y, e. g.,
customers, vendors, etc.
Management requirements-- This encompasses the
requirements from the senior
management as well as the
individual department manager.
Circulation disk— This includes the three types of
informations contained in the disk,
namely, the variations, the orders
for processing and the special events
which need remedi.es.
Defining input Requirements of Individual Department
After the internal process of the individual
department has been defined, a list of inputs showing the
informations to be supplied by the other departments and
the external bodies should be generated as the operation
of one department should have a certain degree of
connectedness to the other departments. we have to
collect all these requirements and try to assign the
responsibility to supply these informations to the
appropriate department. During this process, we have to
be careful that the consent from the departments assigned
is essential to the success of the information system
since the allocation for providing resource of
information is critical to the accuracy of the data and
the efficiency of the system. Also the assignment of the
responsibility to a department may result in a
possiblility that it in a yhave to re-structure their
internal process to generate these reports or to cope
with the system. However, it is believed that the
recycling process shoud not take1ongt: o finish since
what is important to the company is generally important
to the department also.
Defining File Strucure of The Circulation Distk
The next stop is to check if the list of inputs
generated in the previous step is exhaustive and then to
define a system of codes and formats for the circulation
disk. The coding and formatting of the files sh o u1d be
made such that no duplication of information occurs and
the way in accessing the informations from the disk is
most efficient. Moreover, the actual content of the disk
should only contain numbers and no letters because of
security reasons. All the codes and formats of the fiJ.es
should only be revealed to the department managers
concerned and must be treated as highly confidential.
The method in coding the data and formatting th
files would vary from company to company because th
structure and the framework of operation can diffei
significantly.
Tmolementation of The System
After the structure of the circulation disk i
defined, t h e implementation phase will begin. A11houg
lots of time and efforts would be spent in generating the
program by using the new DBASE, the process is quit
straightforward. It is because the file structure of th
circulation disk is already known and the system flou
chart has been defined in the second step. Also the
progranning is actually nothing more than answering the
computer about the forms and ways to manipulate different
fields of records in the data base to achieve the final-
result required. Therefore, things would look quite
natural and easy in the implementation stage, which is
the maior advantage of our methodoloev.
CHAPTER 5
APPLICATION TO A TRADING COMPANY
In order to illustrate t. lie methodology more
thoroughly and to show the applicability of our concept,
an application- to a sales-oriented company will be
presented. Since we emphasize on t he linkage among
departments, only those transaction activities critical
to the inter-departmental communica tions will be
highlighted, and ordinary processing activities which
do not require the inputs from the other departments will
be omitted. This may make the following presentation
clearer and more illustrative.
The company in our example is to buy and sell
electronic components. It procures materials from the
wholesalers and sells them to tiie factories. For
simplicity, we assume that it has only twenty items of
components in stock and lias a total of ten key
customers. It consists of three major departments,
namely, the sales department, the accounting department,
and the stock control department.
Because of the size and the financial position, the
company can only afford to buy three personal computers
for data management. Since the hardware to connect the
three computers is very expensive, it relies high1y on an
efficient management information system to link up the
data bases of the three1 departments.
The three departments, according to their neads in
different transactions, woud hold different kinds of
data bases. Foltowing is the list of the files which are
essential to each of the departments:-
Sales department—
C ustome r ere dit file, storing the eredit ba 1 ance
of each key account for the sales to determine
the credibility of each customer.
Cost of goods file, storing the book value of the
cost of each product for 11 ie sales to determine the
price.
Sales order file, storing the collection of sales
orders.
A ccounting department
Customer credit file, acting as the master credit
file.
Cost of goods file, storing the book value of the
goods for accounting purpose.
Sales order file, storing the collection of sales
orders.
Month-to-date sales file, storing the value and
volume of each product being sold in the current
month.
Year-to-date sales file, storing the value and volume
of each product being sold up to t h e current day of
the current year.
Purchase order file, a collection of purchase orders.
Goods receipt file, storing the collection of all
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unsettled accounts payable to vendors.
Stock control department--
Inventory file, reflecting all the materials in stock
with average. cost, volume and quantity-on-order.
Sales order file, a collection of sales orders.
Purchase order file, a collection of purchase orders.
Objectives of The Systems
To maintain a good coordination among the three data
bases such that no information delay of more than one
working day is allowed.
To define the data structure of the major data files
such that a unique system of reference is employed
throughout the whole company.
To provide a means for management to monitor the flow
of the information.
To provide fast and accurate information on bottom line
to management for decision making.
To better the knowledge of the sales team on the
credibility of the customers such that sales decision
can be made at the lower level.
To reflect the performance of the sales team on a day-
to-day basis.
To watch carefully on the inventory status such that
over-stock is minimized and backorder is quickly
remedied.
Systern Evaluation
Although the case seems quite simple, the analysis
involved in the system is not at all simple. We would
concentrate on three major actvites which closely
relate to the operation of the company, na me1y, the s a 1e s
activity, the purchasing activity, and receiving
activity. A documnent f1ow chart briefing the detai1s is
a ttnchcd at the appendix for easy reference.
Sales Activity—
i) When order is received from customer, credit check
is made on the computer and the sales order is routed to
the accounting department and the stock control
department for action.
ii) When the accounting department receives the sales
order, the master customer credit file is immediately
revised and an invoice is sent to the customer.
iii) 'When the stock, control department receives the
sales order, a check on the availability will be made.
Goods will be delivered if it is already in stock and
backorder is announced otherwise.
Purchasing Activity--
i) When sales forecast for the coming months from
sales department and backorder report from stock control
department are received, the purchasing officer may make
out a list on materials to be d r ocured.
ii) After approaching vendors for a best bid of
prices, the pruchasing officer would place purchase order
to the vendor, together with copies to stock control




i When goods f rom vendor are delivered to the stock
control department, checking on goods will he made and I
goods receipt report against purchase order prepared by
the purchasing officer will be issued. to the accounting
department.
ii) The accounting department will make payment to
the vendor on receipt of the invoice which is in turn
to'be verified against the goods receipt report.
Detail Operation Design of Each Department
Af ter reviewing the whole system, we would come dowr
to the individual department and structure the internal
information flow so as to support the activities
described in the previous step. By so doing, the data
base in each department should be affected and during
this process inputs from other departments and external
bodies are required. This leads to the next step to
define the input requirements.
A system flow chart highlighting those major
processes of system design in each department is attached
at the appendix for reference.
Sales department---
i). Cost variation report from outside is to modify
the cost of goods file.
ii) Credit variation report from outside is to modify
the customer credit file-,
iii) Sales orders from customers will be keyed into the
data base for storage.
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Accounting department--
i) Sales orders from sales ciepartrlent will reduce the
credit balance of the customer credit file by the sales
amount. The variation will be reflected in the credit
variation report,
ii) The sales amount of the new sales orders will alsc
be added into the month-to-date sales file.
iii) At closing of each fiscal month, the month-to-date
sales will be added into the year-to-date sales to
reflect the total sales made up to the current date of
the current year.
iv) Cost variation report from outside will also
modify the cost of goods file.
v) The sales activity report, the total cost report
and the gross profit report will be generated by
processing the data in cost file, month-to-date sales
file and the year-to-date sales file.
Stock control department--
i) Goods receipt report will cause the settled
purchase order to be taken out from the purchase order
collection file.
ii) Quantity of the corresponding items in the
inventory file will be updated to reflect the exact
volume of goods in the stock. Cost variation report will
be issued if the price of the newly added goods is
different from that of the old ones.
iii) New purchase orders placed will modify the column
of quantity-on-order in the inventory file.
iv) New sales orders from sales department will now be
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processed so as to reflect the goods being sent to the
customers. Backorder report will be issued if the stock
is not sufficient for the order.
So far we have only observed the system from inside
of each department. Although it is tedious, it gives us
a general idea on what would happen in the daily
operation of each department. However, it may be quite
beneficial and much easier to understand if we could
explore the system from the main activities in which the
company is involved. In order not to repeat the above
details, we would show the consequences of actions to be
taken when stimulus are inputted to the system in the
following form:-
Table 1-- Main Activities of the Operations in













Goods- Inventory fileGOODS RECEIPT
cost variationReceiptACTIVITY
Defining Input. Requ irenon L of Individual Department
After the process o f t h e i n1o r m a ti on fJo w 
each department has been defined in the previous 
list of the inputs required f r o m. o t h e r depart rn e 
no w be r ead i 1 y produced. Sonie o f the inputs a r e 
tor the n o r i i a 1 activities wherea s some are for 
the individual data base.
Sales department --
- Cost variation report
- Customer credit variation report
A ccounting department —
- Newly received sales orders 
~ Newly placed purchase orders
- Newly received goods report




- Newly received goods report
Stock control department --
- Newly received sales orders
- Newly placed purchase orders
After collection of t lie so lists, a summary 
assignment of the responsibility will be made.
i n s i d e 
step, a 
nts may 
n e e d e d 
u p d a t i n g
w i t h the
Table 2 Assignment of Responsibility and Functions
of the Reports Contained in the Circulation
Disk
Ti11e Responsible







an order to update the
files in the other depts







an order to update the
customer credit file
in other departments
if a change in credit


















a list of purchase orders
completed lately reflect¬
ing a batch of goods
















a notice of shortage






a forecast of sales on
the near future for stock
level planning
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Defining File Structure of the Circulation Disk
When the list of inputs required has been compiled
and carefully checked to be exhaustive, we approach the
stage to define the form in storing these information and
to develop a structure for the circulation disk, which is
used to store all the input informations required and to
be distributed to each department at the beginning of
each working day for processing. The codes and formats
of data for these files should be carefully structured
in a way that all departments may get the necessary data
while redundancy is prevented. For security, all
informations are in the form of numbers and no title is
given.
Following is the description of the content in the
circulation disk:-
FILE 1-- Cost variation report
FILE NAME-- CD100
FILE CONTENT--
Col 1: Part number of the product
Col 2: Variation( value of cost to be
adjusted)
FILE 2-- Credit variation report
FILE NAME-- CD200
FILE CONTENT--
Col 1: Customer account number
Col 2: Variation( value of credit to
he adjusted)




Col 2: Customer account number
Col 3: Corresponding file number in the
disk
Col 4: Total amount of sales in this
order
FILE 3.2 Detail of sales orders
FILE NAME-- CD301 up to CD399( if any)
Col 1: Part number of the products
to be sold
Col 2: Quantity required
Col 3: Price sold to the customer
FILE 4-- Goods receipt report
FILE NAME-- CD400
FILE CONTENT--
Col 1: Purchase order number completed
FILE 5.1-- Summary of purchase orders placed lately
FILE NAME-- CD500
FILE CONTINT--
Col 1: Purchase order number
Col 2: Corresponding file number in the
disk
FILE 5.2-- Detail of purchase orders
FILE NAME-- CD501 up to CD599( if any)
FILE CONTENT--
Col 1: Sales order number
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Col 1: Part number of the product to
procure
Col 2: Quantity ordered
Col 3: Pricc
FILE 6-- Backorder report
FILE NAHE-- CD600
FILE CONTENT--
Col 1: Part number of the product
shorted
Col 2: Quantity required
FILE 7-- Sales forecast
FILE NAHE --CD700
FILE CONTENT--
Col 1: Part number of product
Col 2: Quantity forecast in the coming
months
Implementation of the System
After the codes and formats for the circulatior
files are defined, we may begin to write the programs foi
the implementation of the files processing in eaci
department by using the modified DBASE software. ThE
programming is quite straightforward. It only requireE
inputs on the format of the report to be produced and the
way in manipulating the column of the data file. The
details are listed in, the appendix and would not be
repeated here. However, a brief description on what is
happening in all these reports is necessary.
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We are concentrating on the events happened in the
clay, April 2,84, which is the starting day of the fiscal
month-- April. We begin by taking a snap-shot picture
on the data base of each department, which is posted in
the appendix 1. The circulation disk containing the
critical informations about the transactions in the
previous working day, Mar 31, is distributed to the three
departments at 9 am. The details of the content in the
circulation disk may be found in Appendix 2, and the
essence of the content is briefed as follow:-
- The costs of three items of products to be changed.
- The credit balances of two customers to be adjusted.
- Six sales orders were obtained last working day.
- A batch of goods were received. Five pruchase
orders should be closed.
- Two new purchase orders were placed.
- No backorder.
Each department will then proceed to use the disk to
update the data base and to perform data processing as
necessary. Details are described in the Appendix 7 and
the flow chart briefing the process is posted at Appendix
6. During the day each department will also have other
transactions and other daily routine information
processing which is not described here.
At 5 pm, when all transactions come to an end and
all the data-bases are refreshed, the data bases in the
three departments would be very different. A snap-shot
on the data files in each department is shown at the
Appendix 3. Also the necessary inputs to the other
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departments for the processing next day should now be
ready and a copy of the circulation disk will be compiled
as shown in Appendix 4. The essence of the happenings
is as follows:-
- Cost of four products should he changed since a batch
of goods were delivered to stock last day.
- Credit balance of s,ix customers needs adjustment as
the six sales orders received on previous working day
are all on credit basis.
- Six more sales orders were made today, and that
needs necessary actions.
- No goods were received today.
- No purchase orders were placed.
- Five items of product were found shorted and that
needs remedial actions.
Same process will then be repeated next day and the
three data bases will keep updated although an
information delay of one day would be inevitable.
CHAPTER 6
MANAGEMENT C0NSIDERAT0K
Although we have only demonstrated our methodolosy
through its application to a small company, the approach
itself may actually be expandable to cover any sizable
firms. It is because our approach is structured on a
general framework of organization with the basic
assumption of inter-relationship among departrnents. The
most salient part of our theory is in the circulation
disk which serves as a media of communication among
departments. It is obviously an innovation in terms of
office automation since up to now the management is
usually immersed in memos and reports which are all in
the form of paper and cannot be directly processed by the
computer. In the future, when executives are all
equipped with personal computers, all documents will
be filed in the diskettes and may be processed in a
very efficient way with the help of the multi-data-base
MIS. Paper documents will soon lose their significance.
The move to the PC-based ilIS with circulation disk
as a tool of communication will definitely become more
popular in the future also. With the evolution in
technology, the storage capacity of the hard disk for
the small computers has now readied the order of several
niega-by tes and will soon boost up to tens of maga-bytes
which should be more than adequate for a department.
However, as to the management, the impact of the
personal computer is not just its eficiency and
convenience. Other effects arising from various aspects
of the organization should be considered.
I nitia 1 Se tun Consideration
For those mainframe system, a data processing
department is essential in managing the MIS for the
company because of the nature of the operations. But
for the PC- based MIS, the data processing department is
not a necessity since the responsibility of maintenance
and operation of the information system would fall into
the scope of the individual department function. The
significance of the data processing department in a
distributed MIS is often decreased.
Consequently, starting up of the PC-based MIS would
be a problem because the company lacks the specialty in
the data processing. The remedy would be to acquire the
technology from outsiders such as consultant firms. The
major advantage of this approach is that the company may
obtain the best service from the market and may be
guaranteed of the result of the exercise. But on the
other hand, the company is unable to make significant
modification to the system once it is installed and would
probably reveal some of the important informations to the
consultant during the setup of the system. However,
considering the long-run cost, management should still
resort to contracting the tasks to the external bodies
for the start-up of the MIS.
Cooper ation of Departineats
In developing the concept of the multi-data-base
MIS, we enphasize the inter-relationship of t he
departments in a company. The rationale behind is that
the main issue in developing an efficient information
system is to find out an effective communication channel
for the departments. It cannot be over-emphasized that
the cooperation of t h e different departments would
contribute most to the development of the MIS. The
joint efforts of the departments concerned in searching
out the necessary information for each department and the
willingness in accepting the responsibility of supplying
the necessary information to the others are essential to
the success of the system. Also the consciousness in
sorting out all those changes in data-base which should
be communicated to the other departments is vital in
keeping the system alive.
Our concept in the MIS is not just simply an
approach of finding an efficient solution for the
information system, but is also a way in bringing up the
various departments in a company into close coordination
through the implementation of the communication system.
System Audit
During the operation of the system, some means of
assuring the quality of data as well as controlling the
accuracy of the process is necessary, and system audit
will be used as the major tool in accomplishing, this
task, Following are some practical measures
- Verification of the accuracy of data
This is to check the accuracy of the data in the
data base by comparing to the actual conditions, such as
conducting stock-taing of the inventory or couuting up
all the amounts in the bad accounts. This method will
only be applicable to those items which are supposed to
reflect the r e a1ity and are physically measurable.
- Comparison of data base
This is to assure that no discrepancies exist among
the various data bases in the company. The slave files
in the other departments are sent to the department with
the master file and ma telling test is performed. This
should be done periodically to guarantee that the slave
files are up-to-date.
- Audit of transaction by random sampling
A more extensive check can be made by taking random
samples of some transactions of a department in one day,
processing the data by different approaches and
comparing the results. Consultant should be employed in
this case since a third party would be the most suitable
choice in making the arbitration when dispute occurs.
Security
As the circulation disk contains all the important
daily tansactions about the company, the codes a n c
formats should be kept as highly confidential and wou1c
only be revealed to the department managers concerned,
Moreover, the content of disk should be all representee
by numoers and alphabets are not recommended sinee any
letters appearing in the disk may help the outsiders to
interpret the content of the file.
Further, if it is technically possible, some measure
of compressing the data in different formats is
preferrable. The rationale behind is three-fold.
Firstly, it may help to fully utilize the space in the
disk. Secondly, the data in the disk is not directly
readable to the operator. Thirdly, the compressing
technique would make the decoding process of the data
more difficult, which would effectively stop the outside-
party to peep into the important information.
Also the circulation disk should be care full)
controlled and duplication is inhibited both by setting
up regulations and making it technically difficult.
Nevertheless, as the circulation disk is supposed to
serve as a communication media, prohibition fron
unnecessary use of information is not at all easy. A1sc
some degree of conflict would exist if we want tc
maintain convenience and security at the same time.
Trade-off between the two issues is imperative.
Impact to the Enmlovee,
Training for the employees to operate the computer
is essential since almost all daily works in the
department are finally computerized arid it depends mainly
on the clerical staff to input the raw data into the
computer. Motivation to the employees to learn computer
is necessary since adaptation to the change of the
computerization takes time and efforts. Courses should
be arranged and incentive s chemes should be launched to
motivate the staff.
However, the most difficult part will be to chance
the attitude of the department manager s on
computerization and to improve their recognition of the
importance of MIS. Since the initiative of the
department manager in turning to a computerized system is
essential to the success of the MIS, any reluctance in
making the move can jeopardize the plan, especially for
those old members in the management team. One of the
possible solutions is to find some other younger members




As our concept on the multi-data-base HIS is
developed on the real situation of a company through many
stages of evolution, the practicability is doubtless.
However, just like all other new things in the world, the
first model is often left with many flaws and improvement
is needed. Following are some of the points which we
consider to be not so satisfactory in the research:-
The limited scope of the demonstration
Since the illustration of our concept is only made
through an application to a small components selling
company, the applicability of the concept is still not
fully elaborated. The ability to fit into a larger
organization and the capacity to accomodate more sizable
data-bases still remain an open question and need some
further research. Modification to the present model may
be necessary.
The incomplete features of the new DBASE software
The tool in implementing the theory is as important
as the theory itself. Although almost all features
required in our application to the small company are
realized, and it has been proved to be a very effective
and convenient tool, w e still feel that it is not
adequate for a more extensive application. However, it
would be quite impractical to devote farther snsrgy to
improve the software since other alternatives such as
adopting the software from the market or contracting the
outside source for a more comprehensive package may be
more preferrable.
The untouched area of the internal function of a
depar tment
We have been concentrating our study in the inter¬
relationship of the company and the new DBASE software is
also developed to tackle all those problems related with
the inter-departmental requirements. The internal
function of each department has not been encompassed in
the research. Although it is commonly believed that the
most critical part in developing a multi-data-base MIS is
in the investigation of the inter-relationships among
departments, yet it would be more convincing and more
comprehensive if the whole operations of the company are
incorporated into the system. It is therefore
recommended that the later research on this topic should
take the individual department function into
consideration.
As the structure and the style of operation and
management for each company may vary, the way in
implementing the method of the multi-data-base MIS wou1d
also be different. And since the application software in
data base management available .in the market is
anticipated to be more and more advanced in the later
52
years, we believe that the implementation will becoine
quite susceptible to change. Put the Flethocdology will
essentially remain unchanged.
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APPENDIX 1
PRINTOUT OF THE DATA BASES IN THE COMPONENT
SELLING COMPANY AT 9:00 AM OF APRIL 2, 84




























KEEN INVESTMENT CO LTD










































































































KEEN INVESTMENT CO LTD





























































































































































































































































































































































1TE P/N O Y Cat-ON-ORD SFT-STF GUS'
1 100 ion 50 10
2 100752 1075234 500 50 10
3 2001 40L 100 50 15
4 200752E 100 30 80
5 3006502 100 100 50 40
6 3006805 200 30 60
7 3008086 100 10 75
8 3008088 100 5c 10 80
9 4008251 100 20 1 80
10 4008253 100 50 20 190
11 4008255 100 50 20 170
12 4008291 200 50 1 70
13 4008292 1 50 50 1 20
14 5000224 1000 50 12
15 5 0 0 0 3 3 9 200 100 50 6
16 5000741 200 100 50
17 6000296 200 100 30 18
18 6002024 100 100 30 100
19 6002114 100 100 50 50
20 6002708 500 50 35
Purchase Order File
ITEI PO# P/N QTY PR I CE
1 81010 300808c' 50 90
2 81020 30 0 650 L 100 45
3 81030 5000335 100 4
4 81040 6002114 100 45
5 81050 600029 100 20
6 81060 1007524 100 10
7 4008252?1070 50 200
8 500074181080 100 5
9 600202481090 100 90
4008255 5010 81100 190
59
AF'F'END I X
PRINTOUT OF THE CIRCULATION DISK,
AT 9: !_00 AM OF APRIL 2, 84
D1c_00










Sales orders summary report






































































































































PRINTOUT OF THE DATA BASES IN THE COMPONENT
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PRINTOUT OF THE CIRCULATION DISK


























































































































































































II. PURCHASING AND GOODS RECEIVING ACTIVITIES
Sales Accounting Stock















































Cost Cost of YearUpdated
variatioi month todategoods










Total costSales activity Gross profit
reportreportreport
73III. STOCK CONTROL T) PA RTMFN
GoodsOutside Purchase Cnventry Goods































COL 1 FIELD NAME? PN
FIELD LENGTH? 10
FIELD CONTENT? S C1 ,1 J
COL 2 FIELD NAME? ORIGINAL COST
FIELD LENGTH? 15
FIELD CONTENT? CI,2I
COL 3 FIELD NAME? VARIATION
FIELD LENGTH? 10
FIELD CONTENT? DRL2,1J;2
COL 4 FIELD NAME? NEW COST
FIELD LENGTH? 10
FIELD CONTENT? L0,21+CO,31
COL 5 FIELD NAME?
A
UPDATING COST REPORT 1:CGDS.S1 2:CD 100.1






















































































MAXIMUM 3 FILES TO BE PROCESSED AT--ONE TIME!
FILE ft 1? CRED.S1
FILE 2? CD200.1
FILE 3?
COL I FIELD NAME? ACCT NO
FIELD LENGTH? 10
FIELD CONTENT? S 11,13
COL 2 FIELD NAME? CUSTOMER
FIELD LENGTH? 3D
FIELD CONTENT? S CI,23
COL 3 FIELD NAME? ORIGINAL BAl
FIELD LENGTH? 15
FIELD CONTENT? CI,3J
COL 4 FIELD NAME? OAR1AT J ON
FIELD LENGTH? ID
FIELD CONTENT? DRC2,13;2
COL 5 FIELD NAME? NEW BAL
FIELD LENGTH? 10
FIELD CONTENT? C0,33+C0,4J
COL 6 FIELD NAME?
A
A
UPDATING CREDIT FILE IsCRED.Sl 2;CD200.1
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Credit Balance Adjust on Sales Credit
REPORT FORMATTING
MAXIMUM 3 FILES TO BE PROCESSED AT ONE TIME'
FILE tt 1? CRED.A1
FILE tt 2? CD300.1
FILE tt 3?
COL tt 1 FIELD NAME? ACCT NO
FIELD LENGTH? 10
FIELD CONTENT? S C1 ,1 J
COL tt 2 FIELD NAME? CUSTOMER
FIELD LENGTH? 30
FIELD CONTENT? S CI,23
COL tt 3 FIELD NAME? OLD BAL
FIELD LENGTH? 10
FIELD CONTENT? C1,3]
COL tt 4 FIELD NAME? VARIATION
FIELD LENGTH? 10
FIELD CONTENT? DR [2,21;4
COL tt 5 FIELD NAME? NET BAL
FIELD LENGTH? 10
FIELD CONTENT? CO, 31-CO,41
COL tt 6 FIELD NAME?
ENTER COL NOS UJHERE TOTAL REQUIRED—
UPDATING CREDIT FILE IsCRED.Al 2:CD300.1
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COL 1 FIELD NAME? ACCT NO
FIELD LENGTH? 10
FIELD CONTENT? S [2,1]
COL 2 FIELD NAME? VARIATION
FIELD LENGTH? 10
FIELD CONTENT? [2,3]-CI,3]
COL 3 FIELD NAME?
pmtpp rni Kinq i.iuppp thtai ppmiTPPn—
CREDIT VARIATION REPORT 1:CRED.A1 2:CRED.A:































Monthly Sales File Update
LIST AGAIN? REPORT FORMATTING




COL 1 FIELD NAME? PN
FIELD LENGTH? 10
FIELD CONTENT? S [1,11
COL 2 FIELD NAME? QTY ORDERED
FIELD LENGTH? 15
FIELD CONTENT? DRC2,11;2
COL 3 FIELD NAME? PRICE
FIELD LENGTH? 10
FIELD CONTENT? DRC2,13;3
COL 4 FIELD NAME? CUM QTY SOL[
FIELD LENGTH? 15
FIELD CONTENT? [0,23+ [1,23
COL 5 FIELD NAME? ACC AMT
FIELD LENGTH? 15
FIELD CONTENT? [0,23[0,33+[1,33
COL 6 FIELD NAME? MTH TARGET
FIELD LENGTH? 15
FIELD CONTENT? S[l,4]
COL tt 7 FIELD NAME?
UPDATING MONTHLY SALES FILE Is SMTH.A1 2:CD301



































































































1 1 0 0 C
20 0 0 C








Cumu1ative Sales File UpcistG
REPORT FORMATTING




COL 1 FIELD NAME? PN
FIELD LENGTH? 10
FIELD CONTENT? S [2,1]
COL 2 FIELD NAME? MTD QTY
FIELD LENGTH? 10
FIELD CONTENT? DRC1 ,13 5 2
COL ft 3 FIELD NAME? MTD AMT
FIELD LENGTH? 10
FIELD CONTENT? DRC1,1353
COL 4 FIELD NAME? QTY SOLD
FIELD LENGTH? 10
FIELD CONTENT? CO,23+[2,23
COL 5 FIELD NAME? ACC AMT
FIELD LENGTH? 10
FIELD CONTENT? CO,33+[2,33
COL 6 FIELD NAME? YR-TARGET
FIELD LENGTH? 10
FIELD CONTENT? SC2,43
COL tt 7 FIELD NAME?
ENTER COL NOS WHERE TOTAL REQUIRED—
UPDATING CUMMULATIVE SALES FILE 1:SMTH.A2 2:SYR.A1












































































































































Generation of Sales Activities Report
REPORT FORMATTING




COL 1 FIELD NAME? PN
FIELD LENGTH? 10
FIELD CONTENT? S [2,11
COL 2 FIELD NAME? UNIT SOLD-MTD
FIELD LENGTH? 15
FIELD CONTENT? DRY 1,11;2
COL 3 FIELD NAME? UNIT SOLD-YTD
FIELD LENGTH? 15
FIELD CONTENT? SC2,2]
COL 4 FIELD NAME? TTL SALES-MTD
FIELD LENGTH? 15
FIELD CONTENT? DRC1, 1 3 ;3
COL ft 5 FIELD NAME? TTL SAOLES-YTD
FIELD LENGTH? 15
FIELD CONTENT? SC2,3]
COL 6 FIELD NAME?
ENTER COL NOS WHERE TOTAL REQUIRED—4,5
SALES ACTIVITIES REPORT 1:SMTH.A2 2:SYR.A2








































































































Generation of Total Cost Report
AREPORT FORMATTING




COL 1 FIELD NAME? P'N
FIELD LENGTH? 10
FIELD CONTENT? S L 2, 1]
COL 2 FIELD NAME? COST
FIELD LENGTH? 10
FIELD CONTENT? DR[ 3, 1]; 2
COL 3 FIELD NAME? QTY SOLD-MTD
FIELD LENGTH? 15
FIELD CONTENT? DRC1,13;2
COL 4 FIELD NAME? QTY SOLD-YTD
FIELD LENGTH? 15
FIELD CONTENT? SC2,2J
COL n 5 FIELD NAME? CUM COST-MTD
FIELD LENGTH? 15
FIELD CONTENT? C0,2110,31
COL 6 FIELD NAME? CUM COST-YTD
FIELD LENGTH? 15
FIELD CONTENT? C0,23C0,4J
COL 7 FIELD NAME?
ENTER COL NOS WHERE TOTAL REQUIRED—5,6
TOTAL COST REPORT 1:SMTH.A2 2:SYR.A2 3:CGDS.A2

























































































































1 0 60 0
281 05
353355
Generation o-f Gross Fro-fit Report
AREPORT FORMATTING-.









ROW 3 —;GROSS PROFIT
ROW 4 —;PROFIT MARGIN
R OW 5—




ROW 2 —T C 2, 53
ROW 3 —TCI,43-TC2,53
ROW 4 —TC1 ,43-T[2,53)TCI ,43
ROW 5—




ROW 2 —T C 2,6 3
ROW 3 —TC1 ,53-T[2,63
ROW 4 —(TCI ,53-TC2,63)TC1 ,53
ROW 5—
COL 4 FIELD NAME?
ENTER COL NOS WHERE TOTAL REQUIRED—















Inventory File Update on Average Cost
AREPORT FORMATTING
MAXIMUM 3 FILES TO BE PROCESSED AT ONE T T MP•
F-ILE 1? INC. CI
FILE ft 2? PORC
FILE 3?
COL 1 FIELD NAME? PN
FIELD LENGTH? 10
FIELD CONTENT? S CI, 13
COL 2 FIELD NAME? QTY ADDED
FIELD LENGTH? 10
FIELD CONTENT? DRC2,13.;2
COL 3 FIELD NAME? UNIT COST
FIELD LENGTH? 10
FIELD CONTENT? DRC2,13;3
COL 4 FIELD NAME?'ACT QTY
FIELD LENGTH? 10
FIELD CONTENT? CO,23+CI,23
COL 5 FIELD NAME? Q-ON-ORDER
FIELD LENGTH? 10
FIELD CONTENT? CI,33-CO,23
COL 6 FIELD NAME? SAF-STK
FIELD LENGTH? 10
FIELD CONTENT? SCI,33
COL 7 FIELD NAME? COST
FIELD LENGTH? 10
FIELD CONTENT? [1,23C1,53+C0,23C0,33)C0,43




ENTER COL NOS WHERE TOTAL REQUIRED-
UPDATING INVENTORY REPORT 1: INC. CI 2: PORC



































































































































Inventory File Update on Quantity-on-order
kFPnPT pnPMTTTKin
MAXIMUM 3 FILES TO BE PROCESSED AT ONE TIME1
FILE tt 1? INU.C2
FILE 2? POX
FILE 3?
COL tt 1 FIELD NAME? PN
FIELD LENGTH? 10
FIELD CONTENT? SC 1, 1 3
COL tt 2 FIELD NAME? NEW ORDER
FIELD LENGTH? 10
FIELD CONTENT? DRC2,13;2
COL 3 FIELD NAME? ACT QTY
FIELD LENGTH? 10
FIELD CONTENT? CI,23
COL tt 4 FIELD NAME? Q-ON-ORD
FIELD LENGTH? 10
FIELD CONTENT? CI,33+CO,23
COL tt 5 FIELD NAME? SAF-STK
FIELD LENGTH? 10
FIELD CONTENT? C1,41
COL tt 6 FIELD NAME? COST
FIELD LENGTH? 10
FIELD CONTENT? CI,5]
COL tt 7 FIELD NAME?
ENTER COL NOS WHERE TOTAL REQUIRED-
UPDATING QTY-ON-ORDER 1:INV.C2 2:POX
A







































































































Generation o-f Back order




COL tt 1 FIELD NAME? PN
FIELD LENGTH? 10
FIELD CONTENT? S [1,1]
COL H 2 FIELD NAME? QTY ORD
FIELD LENGTH? 10
FIELD CONTENT? DRC2,13;2
COL 3 FIELD NAME? NET QTY
FIELD LENGTH? 10
FIELD CONTENT? [1,2]+[1,3]-C0,2]-t1,4]
COL 4 FIELD NAME? ACT QTY
FIELD LENGTH? 10
FIELD CONTENT? CI,2]-CO,23
COL 5 FIELD NAME? QTY
FIELD LENGTH? 10
FIELD CONTENT? (ABSCC0,4])+[0,4])2
COL 6 FIELD NAME? BACKORDER
FIELD LENGTH? 15
FIELD CONTENT? ABSC0,33-C0,332
COL ft 7 FIELD NAME?
ENTER COL NOS WHERE TOTAL REQUIRED—
A
COMPILATION OF BACKORDER 1-.INV.C3 2:CD301

























30 0 650 2
3006809












































































































A P PE N DIX 8
DESCRIPTION ON THE INSTRUCTION SET FOR THE
NEW DBASE SOFTWARE
The software will handle 3 files at one time and the
column at a specific file is referred by the following
conven tion:-
[file number, column number]
e.g.,[1,2] means column 2 in file 1.
File 0 is reserved for the r e d o rt file to be
generated in the program.
Columns, or more specifically— fields, can be




To copy the whole column to the wor king space
without altering the row order for operation.
e.g., [l,2] [3,l]
i.e., multiply column 2 of file#1 to the
column 1 of file 3.
(b) indexed fetch( define row):
To fetch the column and re-arrange the row order
such that it is in line with the arrangement of the
report.
i.e. to fetch the column 3 of file T1 and re¬
arrange the order of elements in that column sucii thai
the correspon d i n g element in column 2 offi1e i11s
equal to the column 1 of the report to he generated.
F1LE 1 REPORT























Col 2 of the report= DR[ 1, 2J; 3
(2) Row operation—
(a) indexed fetch:
Similar to the item lb but it is referred to the











Assign the namevalue to the specific row,









12 ( defined as ;12)
The total of a specitic column in other file may
alos be refcrred :-
e.g. ROW 1-- T[1,3]
REPORT
row1






LISTIPG OP HEW DBASE SOPPWABE
A 10 REM DAT At E-'AbE SOFTWARE
2U CLS: INF'UT NAME OF FILE; XT
3 0 X $=B:+XT:P RI NT
40 OPEN NAME FOR OUTPUT AS 41
50 WRITE 1,XT
60 CLOSE
7 0 DIM CT2 0 0,10)
SO OPEN NAME FOR INPUT AS 1+1
90 INPUT 1 ,XT-
100 CLOSE
110 PRINT TAB(15);0. EXIT
120 PRINT TAB(15); 1. SETUP
130 PRINT TAB 1 5); 2. SEARCH
140 PRINT TAB 15) ;3. DELETE
150 PRINT TABUS); 4. APPEND
160 PRINT TAB 15) ;5. MODI FY
170 PRINT TAB(15);6. LIST
ISO PRINT TAB(15);7. FORMAT
190 PRI NT TAB15) ;S. REPORT
200 PRINT TAB15);9. SORT
210 PRINT
220 INPUT WHICH MODE;ZZ
230 Z 2= 2 2+1
240 ON Z2 GOT0 250,260,270,2S0,290,300,310,320,330,340
250 CLOSE:CLS:SYST EM
260 CHAIN MERGE DSET,400,ALL
270 CHAIN MERGE DSEA,400,ALL
2S0 CHAIN MERGE DDEL,400,ALL
290 CHAIN MERGE DAPP,400,ALL
300 CHAIN MERGE DMOD,400,ALL
310 CHAIN MERGE DLIS,400,ALL
320 CHAIN MERGE DFOR,400,ALL
330 CHAIN MERGE DREP,400,ALL
340 CHAIN MERGE DSOR,400,ALL
400 2=1
4 1 0 PR I NT PI ELD; 2;: INPIJT AT, L
420 IF AT= END THEN 450




470 Y= 9: L 0= 0
4S0 FOR 1=1 TO Z
4 V 0 Y= Y+ LI— 1)





550 LINE INPUT TT
560 IF T$= THEN 690
570 FOR 1=1 TO Z
580 X=1 :L 0)=0
590 FOR J=1 TO I :X=X+ L J-1) :NEXT J
60 0 AT I =MIDT TT,X,L I
610 XX=LEN (AT(I))
620 IF LEFTTAT(I),1)= THEN AT(I)=RIGHTT(AT(I,XX-1:GOTO 610
630 IF RIGHTT(AT(I,1)= THEN AT(I)=LEFTTATI,XX-1):GOTO 610
640 NEXT I
650 FOR 1=1 TO Z
660 CT(L,1=AT(I
670 NEXT I
680 L=L+1 :GOT0 540
690 L=L-1
700 CHAIN MERGE UTIL2,400,ALL
40 0 REM SEARCH MODE IN DBASE
410 OPEN XT FOR INPUT AS 41
420 INPUT 41, Z
430 F0R I?=l TO Z: INPUT 4 1, L I) :NEXT I
440 F0R 1= 1 TO Z:INPUT 41 ,FTI) :NEXT I
450 INPUT 41,L
460 FOR 1=1 TO L
470 FOR J=1 TO Z






540 FOR 1=1 TO Z
550 Y=Y+ L 1-1
560 P R IN' T TAB Y); FT I;
570 NEXT I
580 PRINT
590 Y= 9:L(0= 0
600 FUR 1=1 TO Z
610 Y=Y+ L 1 -1
620 PRINT TA8(Y); ;I;;
630 NEXT I
6 40 P RI NT
650 IN P UT SEA RC H BY WHIGH C 0LUMN; N
660 INPUT SEARCH FOR WHAT;MT
670 FOR 1=1 10 L
680 IF CT-I ,N)=MT THEN 730
690 NEXT I
700 PRINT Not found
710 INPUT TRY AGAIN; MT-
720 IF MT=Y THEN 650 ELSE 830
730 PRINT I;
740 Y=9: L (0 =0
750 FOR J=1 TO Z
760 Y=Y+L J-l




810 IF MT V T H EN 83 0
820 LN=I:GOTO 860
830 INPUT ANY MORE;MT
840 IF MT=Y THEN 650
850 IF LN= 0 1 HEN CLS:RUN 70 ELSE 930
8 6 0 IN P UT WHIGH C OLUMN ;S
870 IN P U1 C HAN GE T O ;HT
880 IF HT= THEN 920
890 CT(LN,S)=HT
900 INPUT ANY M0RE CHANGE TO THIS 1TEM ;HT
91 0 1 F HT= Y T H EN 8 6 0
920 GOTO 830
930 CHAIN MERGE UTIL2,400,ALL
400 REM DELETE MODE IN DBASE
410 OPEN XT FOR INPUT AS 41
420 INPUT 1,2
430 FOR 1= 1 TO 2: INPUT 41, L I: NEXT I
4 4 0 P 0 R 1= 1 T 0 Z: I N P U F 41, FT( I): N EX F j
450 INPUT 41 ,L
460 FOR 1=1 FO L
4 X 0 F O R .J= 1 I O Z
460 INPUT 1 ,CS I ,J)
490 NEXT J
50 0 NEXT I
510 C L O S E
520 6=0
5 30 IN P UT DELETE W HIGH IT EM ;N
540 IF N= 0 THEN 730
550 PRINT N;
560 Y=9:L 0)=0
570 FOR 1=1 TO Z
560 Y=Y+ LI -1
5 9 0 P RI NT TA B Y); C (N, I);
600 NEXT I
610 PRINT
620 INPUT ARE YOU SURE;M
630 IF MT- Y THEN 530
640 FOR I=N TO L-l
650 FOR J=1 10 Z




70 0 PRINT ITEM ;N;DELE FED
71 0 INPUT' ANY M0RE; M T-
720 IF M$=Y THEN 530
730 CLOSE
740 IF 6=0 THEN 920
750 KILL XT-
760 OPEN X FOR OUTPUT AS 42
770 L=L-B
780 WRITE 42,Z
790 FOR 1=1 TO Z
80 0 WRITE 42,LI
810 NEXT 1
820 FOR 1=1 TO Z
830 WRITE 42, FT( I)
840 NEXT I
850 WRITE 42,L
860 FOR 1=1 TO L
870 FOR J=1 TO Z
8 8 0 WRITE 42, C$-( I, J
890 NEXT J
9 0 0 N EX T I
9 1 0 C L 0 Si E
920 CLS:RUN 70
400 REM APPEND MODE IN DBASE
410 OPEN XS POP INPUT AS 41
420 INPUT 41,2
430 FOR 1=1 TO Z:INPUT 41,Li:NEXT I
440 FOR 1= 1 10 Z: INPU1 41 ,FSI) :NEXT I
450 INPUT 41, L
460 FOR 1=1 TO L
470 FOR J=i TO Z
480 INPUT 4 1, CS (I, J)





540 FOR 1=1 TO Z





600 Y= 9:L C0= 0
610 FOR 1=1 TO Z
620 Y=Y+LC1-1)





680 LINE INPUT TS
690 IF TS= THEN 820
700 FOR 1=1 TO Z
710 X=1 :L C 0= 0
720 FOR J=1 TO I:X=X+LJ-l)sNEXT J
730 ASC I) =MI DSCTS ,X,L( I)
740 XX=LEN A£I))
750 IF LEFT$- (AT( I, 1)= THEN AS I= RI GHTS AS CI), XX-1): GOT 0 740
760 IF RIGHTSCASCI),1)= THEN ASCI)=LEFTSASCI,XX-1:GOTO 74U
770 NEXT I
780 FOR 1=1 TO Z
790 CSCL,I)=ASCI)
800 NEXT I
810 L= L +1 :G 0T 0 6 7 0
820 L=L-1
830 CHA1N MERGE UTIL2 ,400,ALL
4 0 0 R E M M 0 0 i F Y M U 0 E I N L B A B E
410 OPEN XT- E 0R 1NPU1 AS 41
42U INPUT 41, 2
430 POP: 1= 1 10 2: INPUT 41, L 1) :NEXT I
440 FOR 1= 1 T0 Z:INPUT 41 ,F$I) :NEXr I
45U INPUT 41, L
460 FOR 1=1 TO L
470 FOR J=1 TO Z
480 INPUT 4 1, GT( I, J
490 NEXT J
500 NEXT I
51 0 C L 0 S E
52 0 INPUT WHIGH IT EM ;LN
5 3 0 I F LN L T H EN P RI NT NO S U C H 11 EM; G 01 0 5 2 0
540 PRINT ITEM;
5 50 Y=9:L(0= 0
560 FOR 1=1 TO Z
570 Y=Y+LI-1
580 PRIN r TAB Y ;FT(I;
590 NEXT 1
600 PRINT
610 Y= 9;L 0= 0
620 FOR 1=1 TO Z
630 Y=Y'+ L( I -1






700 FOR J=1 TO Z
710 Y=Y+LJ-1
720 P RI NT I A B Y; CT (I, J);
730 NEXT J
740 PRINT
75 0 1N P UT LI HIGH G O L UMN; S
760 IN PIJT C HAN G E TO; HT
770 IF HT= THEN 810
780 CT(. LN, 8= H$
790 INPUT ANY MORE CHANGE TO THIS ITEM ;HT
800 IF HT=Y THEN 790
810 1 N P UT ANY M 0RE MO D I F I GAT I ON; H$
820 IF HT=Y THEN 520
830 CHAIN MERGE UTIL2,400,ALL
400 REM LIST MODE IN DBASE
410 0PEN XT P0R INrUT AS 41
420 INPUT 4 1, Z
430 P 0R 1= 1 10 Z:INPUT 41 ,L I) :NEXT I
4 4 0 F 0 R 1= 1 T 0 Z: i N P UT 41, FT( I): N EX T I
450 1NPU1 4 1, L
46U FOR 1=1 ro L
470 FOR J=1 TO Z






540 FOR 1=1 TU Z
550 Y=Y+ L I -1)
5 6 0 P RIN T T A B Y); F T( I;
570 NEX1 I
580 PRINT
590 FOR 1=1 TO L
600 PRINT I;
610 Y=9:L 0= 0
620 FOR J=1 TO Z
630 Y=Y+ L(J-1)




6 8 0 INP UT LIST A OAIN ;MT
690 IF MT=Y THEN 520 ELSE CLSsRUN 70
400 REM FORMAT MODE IN DBASE
410 DIM FCT100, FMT(1 ij 0), F L 20)
420 PRINT REPORT FORMATTING
430 P RI NT MAXIM UM 3 FILE ST0BEPR 0CESS EDAf ONE TIME!
440 PRINT
450 FOR 1= 1 T0 3:PR I NT FILE ;I; :1NPU7 ;F LLTI) :FLLT I= B: +KELT(I)
460 PRINT;NEXT
470 0PEN B: F0RMA1. BAS F0R 0IJTPUT AS 1
480 DEFN0=1:COL=l
490 PR1 NT COL; COL;: 1NPUT KIELD NAME; FM C0L
500 IFFM C0L= THEN 6 20
510 1NPLTI FIELD LENGT H; FL COL
520 LINE IN P UT FI E L D CONT EN I?; F C D E FN 0
5 3 U IF F C k DEFNU) DR I HEN DEFNU=DEFNU+ 1 :UUL=COL+l: GOTO 490
540 REM DEFINE ROW
550 ROW=l
560 D E FNU= D E FN 0 +1
570 P R1 NT R OW ;R OW;—;
580 LINE INPUT;FC$DEFNO)
590 PRINT
600 1FFCDEFNO= TPiEFC( D E FN O)= EN D: COL= C O L+ 1: D E F N 0= D E F N 0+1: G OT 0 4 9 0
610 ROW=ROW+1 :GOTU 560
620 P RI NT ENT E R C 0 L N 0 S W HERE T OTA L R E QUIR ED—;
630 LINE INPUT ;TTL
640 OPEN BsFLD FOR OUTPUT AS 2
650 WRITE 2,FLL1,FLL2,FLL3
660 COL=COL-1:WRI1E 2,COL
670 FOR 1=1 TO CUL:WRITE 2,FMI),FLI);NEXT I
680 CLOSE 2
690 REM FORMAT PROCESSING
7 0 SIMfc= 1000: C0L= 1
710 DEFNO=DEFNO-l
720 FOR K=1 TO DEFNO
730 LTH=LENFCK))




780 REM TYPE OF FORMA!: C 2, 13+ C 3, 23 5. 62
790 T1=STM+ A0$( I, +COL£+ =S1R
800 FOR J=1 TO LTH
810 T%—A I DS F Ct K, J, 1)
820 IF T$• L THEN 970





880 PRINT 1 ,T1%
890 GOoUB 1360
900 GOSUB 1390
910 COL='v'AL COL)+ 1: COL=STR COL)
920 NEXT K
930 IF TTL THEN 1860
940 T=STM+ GOTO 2000
950 PRINT l,r
960 CLOSEsCLSsRUN 70
970 IF TJ THEN 850 ELSE T=)sGOTO 850
980 R EM TY P E 0F F 0RMAT: L 2,1]= 10 50 0; 3
990 R OW=1




1040 LTFi-L EN( F US( K
1050 riS=STMS+ IF
1060 FOR J=i 10 LTH
1070 TS=M I DS( FCS-( K, J, 1 1
1080 IF ISO L THEN 1190
1o90 TS= A+ r-11 DS( F US K, J+ 1 ,1+ S I
1100 J= J+ 1
1110 TlS=riS+TS
1120 NEXT J
1130 PRINT 1 ,T1S
1140 GOSUB 136 0




1190 IF TS= J THEN TS=): GOTO 1110
1200 IF TS 11; THEN 1110
1210 R OLJS= S r RS( R OU.I)
12 2 0 TS= THEN A0S(+ KOWS+,+UOLS+) =A11+ NUMS+ S-( I,+R1GHISFUS(F),LiH- -J)
1230 TS—TS+) ELSE NEXT I
1240 T1 S~T 1S+ TS: F'R 1 NT 41 ,T1S: GOSUB 1 360: GO I O 1 1 60
1250 REM (O FIND THE L0CAT I ON OF SYM8OL !i C
1260 LLL= LEN FOS K))
1270 FOR 11=1 TO LLL
1280 1 F M1 DS F US K, I 1, 1 L THEN NEXT 1 I: F0814=0: RETURN
1290 POSN=II
1300 RETURN
1310 REM CREATE FOR STATEMENT
1320 NUMS=M1DS FCS K ,POSN+1,1)
1 33U IF yjALNUMS)= 0 'fHEN NUMS= 1
1340 TXS=STMS+ FOR 1= 1 TO L+NUMS
1350 PRINT 41,TXS
1360 ST M=NA L STMS)+ 10
1370 STMS=S TRS STM)
1380 RETURN
1390 REM CREATE NEXT STATEMENT
1400 TXS=STMS+ NEXT I
1410 GOTO 1350
1420 FOR 1=1 TO LTH
1430 TS=MIDSPCSK ,I ,1
1440 IF 1S= THEN 1590
1450 IF TSO S THEN 1660
1460 F CS(K)=RIGHTS(F CS K) ,LTH-1)
1470 GOSUB 1250
1480 GOSUB 1310
1490 I1S=STMS+ A0S(I,+C OLS+=
1500 FOR J=1 TO LTH
1510 TS=MIDS(F CS K ,J,1)
1520 1F TS[ THEN 1580
1530 TS=A+MIDS(FCSK) ,J +1 ,1+ SI
1540 J=J+1
1550 1 1 S=T 1S+! S
1560 NEXT J
1570 GOTO 880
1580 IF TSO J THEN 1550 ELSE TS=; GOT O 1550
1590 NEXT 1
1600 REM NOTHING
161 ULTH—LENF UT-{ K))
1620 FOR 1=1TO LTH: TT=M I DT: FX'T K), I, 1): I F TT= f HEN NEXT I
1630 IF T$; THEN 10 20
i64 0 T 1 T= STMT'+ A0 T+ ST'RT( ROLJ+,+ C0 LT+)=; TT= R I GHTT F CT( K, LTH- I)
165 U PRI NT 41, T1T;: LI RITE 1,TT: G0SB360: GOTO1160
1660 IF TT D THEN 760
1670 FCT K) =RI UHITFUT( K) ,L PH—I— 1)




1720 TT=SIMT+ 1F L EN A 0 T(1,1))=0
1730 TI$= THEN
1740 IT=IT+I 1 T+ F'S! MT
1750 PRINT til ,'i'T
1760 G0SUE:1360
1770 NUMT=M1DT( F CT K), P0SN +1,1): TXT= STMT+ F0R .J=1T0L+NUMT:G 0 S U B 1 3 5 0
1780 LT H= L EN( F CT K)
1790 FOR JJ=1 TO LTH
1800 IFMIDTFCTK ,JJ,1); THENN EXTJJ
1 81 UN UM 3T= RI U HTT F L-T( k), L i H— J J)
1820 N UM 2T=MIDTFCT K) ,P 0 SN+ 3,1)
1 830 T 1 T= ipTMT+ I F A +NUMT+ T J, +NUM2T+)= AOT( 1, 1)
1840 r 1 T=T 1T+ T H EN A 0 T I, 11+ C O LT+) =A+ N UMT+ T J,+ N UM 3T+) ELSE N EX T J
1850 GOTO 880
1860 LTH= LENTTLT) :J=0:M=Q
1870 FOR 1=1 TO LTH
1880 IF MIDT(TT LT,I ,1), THEN 1920
1890 J=J+1




1940 TCOLT(J)=MIDT TTLT,M+1 ,LTH-M)
1950 TT=STMT+ TTLT=
I960 PRINT l,TT;sWRITE til,TTLT
1970 GOSUB 1360
1980 NUMT=1
1990 FOR 1=1 TO J
2000 GOSUB 1340









40U REM REPOR! UENERA MJR IN DBAbE
4U5 R UN 4 0 6
406 CHAIN MERUE B: FURMA I, 4 1 U
410 D1MA 0$•( 2 U0,2 0), A1%( 2 0 0, 2 0), A 2T 2 0 0,20, A 3f- 2 0 0, 2 0, F L C 2 0, FMT-( 2 0, A 4 2 0 0
420 INPUI PRINlER REALM': RPoY
423 IF RPSY THEN 22U0
4Li LINE INPU I 11 EN I ER FlEADI NU PUR REPUR!—; HL INE'i-
440 0P EN B:FL 0F0R1 N P LP' A S 4 1
430 INPU r 41, FLLT 1, FLLS 2, FLLT( 3)
46U INPUT 41,COL
420 FOR 1= 1 lU COL




320 1F (FLLK) =B:) OR FLLTK= THEN 1000
330 ON K GOTO 540,660,780
540 OPEN FLL$1) FOR INPUT AS 41
550 INPUT 41,21
560 F OR I= 1 TO zi:INPUT 41 ,L1 (2) :NEXT I
520 FOR 1= 1 TO 2 1 :INPUT 41 ,F1 I :NEXT I
580 INPUT 41,LI
590 FOR 1=1 TO LI
600 FOR 0=1 TO 21





660 OPEN FLLT2 FOR INPUT AS 42
670 INPUT 42,22
680 FOR 1= 1 10 22: INPUT 42, L2 I) :NEXT I
690 FOR 1= 1 T 0 22:1 N P !JT 42, F 2 I: N EXT I
700 INPUT 42,L2
710 FOR 1=1 TO L2
720 FOR 0=1 TO 22





780 OPEN FLLSN 3) FOR INPUT AS 43
790 INPUT 43,23
800 FOR 1=1 TO 23:INPUT 43,L3I):NEXT I
810 FOR 1= 1 TO 23:INPUT 4 3,F3£I :NEXT I
820 INPUT 43,L3
830 FOR 1=1 TO L3
840 FOR J=1 TO 23






2010 LPRINT TABC15 ;HLINE%
2020 LPRINT
2030 LPRINT I1EM;
2040 Y= 9:F L 0 =0
205U FOR 1=1 TO COL
2060 Y=Y +FLC1-1)




2110 FOR 1=1 TO LI
2115 IP A0$1,1)= THEN 220 0
2120 LPRINT I;
2130 Y=9:PL(0)=0
2140 FOR J=1 TO COL
2150 Y=Y+ PL(J-l)




2200 IPTTL= T HEN 2 2 80
2210 LPRI NT IAB 9; TOTAL;
2220 Y=9:FL 0=0
2230 {-OR K=2 TO COL
2240 Y=Y+FLK-l




400 OPEN$FOR OUTPUT AS 41
4 1 U W R 1! E 4 1, Z
420 ,KiJR 1-1 TO 2
430 WRITE 41 ,L( I
44U NEXi 1
450 FOR 1= 1 TO Z
46U WRI I E 41, F$-1)
47U NEXT I
480 WRITE 41, L,
490 FOR 1=1 TO L
500 FOR J=1 TO 2
510 WRITE 41 ,I ,J
520 NEXT J
530 NEXT I
0 4 0 C L 0 S E
5 50 C L S: R UN 7 0
BIBLIOGRAPHY
Books
Burc h Jr., John G. Information Svateas: Theery and
Practice. 2nd e d. John Wiley Sons, 1979.
0'B rien, Janes A. Computer in Business Management. 3rd
ed. Hiehard DIrwin, Inc., 1982.
Down, P J and Taylor, F E. Why Dis tr1buted Computinp.
N C C Publication. 1976.
Sippe Charles J and Dah1, Fred. Conputer Power for the
Small Business. Prentice-Hall Inc., 1979.


